Blockade of inhibitory neurotransmission evoked seizure-like firing of cardiac parasympathetic neurons in brainstem slices of newborn rats: Implications for sudden deaths in patients of epilepsy.
In patients of epilepsy a proportion of unexplained sudden deaths had been attributed to neurogenic arrhythmias. Although some evidence has suggested that epileptogenic activation of the cardiac parasympathetic nerves, which is revealed by ictal bradyarrhythmias or cardiac asystole, might be very critical in causing sudden deaths of patients of epilepsy the firing behavior of cardiac parasympathetic neurons (CPNs) during epileptic attack is not known. In the present study fluorescent tracer was injected into the cardiac sac of newborn rats to retrogradely label the parasympathetic neurons in the nucleus ambiguus (NA). The fluorescence-labeled NA neurons were further examined using whole-cell patch-clamp method in medulla slices with respiratory-like rhythm, and those with an inspiratory-related increase of the mixed inhibitory synaptic activity were identified as CPNs. We have demonstrated that blockade of the GABAergic and the glycinergic receptors in medulla slices evoked intermittent seizure-like firing of CPNs under current-clamp configuration, and evoked intermittent excitatory inward currents (IEICs) under voltage-clamp configuration. These results have given new evidence that CPNs might fire in a seizure-like pattern during epileptic attack, which might be responsible for the neurogenic ictal bradyarrhythmias, cardiac asystole, or even the sudden deaths of patients of epilepsy.